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impeding medium when active creating a resistive path in the flow of a cum nt between the 
electrodes, thereby to reduce the flow of the current between the electrodes i nd consequently 
reducing the amount of electrolysis. 

2. (Twice Amended) An electrochemical cell according to clain 1, wherein the 
current impeding medium is a quaternary ammonium compound selected fix m the group 
comprising n-alkyl dimethyl benzyl ammonium chloride, didecyl dimethyl i mmonium chloride, 
didecyl methyl oxyethyl ammonium propionate, pyridine and quinoline. a n m-ionic compound 
selected from the group comprising primary, secondary, tertiary, aliphatic aj .d cycloaliphatic 
amines, or an anionic compound which is provided in the presence of a suit; ble cation to attract 
it to the negative electrode. 

6. (Twice Amended) A method of reducing water loss in an ele toochemical ceU of 
the type having opposed positive and negative electrodes, an electrolyte in onic contact with the 
electrodes, and having a first mode wherein the cell undergoes a charging rc action and a second 
mode wherein the cell undergoes an electrolysis reaction, the method including the steps of 
introducing into the cell a current impeding medium that is inactive during i le first mode of the 
ceU and active during the second mode of the cell, the current impeding me. lium when active 
providing through contact with the electrolyte a resistive path in a flow of a current between the 
electrodes, and applying sufficient potential across the electrodes to cause e ectrolysis of the 
electrolyte and to activate the current impeding medium into creating a resif tive path in the flow 
of a cuirent between the electrodes, thereby reducing electrolysis of the elec trolyte. 

10. (Twice Amended) A method according to claim 6, wherei; i the resistive path is 
fomicd as an impediment or barrier at the negative electrode to the flow of a current between the 
electrodes as well as to ions being attracted to the neg^^ 
from the negative electrode. 
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16. (Once Amended) An electrochemical cell according to claim 15, wherein the 
current impeding medium does not negatively affect a discharging cycle oft le secondary battery 
cell. 

17. (Once Amended) An electrochemical cell according to claim 15, wherein the 
current impeding medium provides an improved cycling performance of the secondary battery 
cell. 

1 8. (Once Amended) An electrochemical cell according to claim 15, wherein the 
secondary battery cell has a threshold potential defming a boundary betweei the first and second 
modes of the secondary cell above which the current impeding medium redi ces electrolysis of 
the electrolyte and below which the current impeding medium is substantial y inactive. 

20. (Once Amended) An electrochemical cell according to claim 12, wherein the 
impediment or barrier provides a reduction in the flow of ions selected froir; the group 
comprising lead, antimony, arsenic, tin, iron, zinc, chromium, copper and si ver ions. 

2 1 . (Once Amended) An electrochemical cell according to claim 1 , wherein the 
current impeding medium is soluble and attaches to the negative electrode t- > create the resistive 
path. 

Please add claims 22 - 29 as follows: 

22. An electrochemical cell comprising opposed positive and ne; ;ative electrodes and 
an aqueous electrolyte in ionic contact with the electrodes, the electrochemi :al cell having a first 
mode which provides httle or no gassing and a second mode which provide significant gassing 
through electrolysis, the electrochemical cell further comprising a current ii ipeding medium 
which is characterised as being substantially inactive during the first mode Df the cell and as 
being active during the second mode of the cell, the current impeding medii .m when active 
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creating a resistive path in the jflow of the current between the electrodes, the reby to reduce the 
flow of the current between the electrodes and consequently reducing the an' ount of electrolysis. 

23 . An electrochemical cell comprising opposed positive and neg itive electrodes and 
an aqueous electrolyte in ionic contact with the electrodes, the electrochemic al cell further 
comprising a current impeding medium that is characterised as creating thro= igh contact with the 
electrolyte a potential dependent resistive path in a flow of a current betweei the electrodes, 
thereby to reduce the flow of the current between the electrodes and conseqi ently reducing the 
amount of electrolysis. 

24. An electrochemical cell comprising opposed positive and neg ative electrodes and 
an aqueous electrolyte in ionic contact with the electrodes, the electrochemii al cell further 
comprising a current impeding medium that is (i) a quaternary ammonium c )mpound selected 
from the group comprising n-alkyl dimethyl benzyl ammonium chloride, du ecyl dimethyl 
ammonium chloride, didecyl methyl oxyethyl ammonium propionate, pyridi ne and quinoline, (ii) 
a non-ionic compound selected from the group comprising primary, secondi ry, tertiary, aliphatic 
and cycloaliphatic amines, or (iii) an anionic compound which is provided i i the presence of a 
suitable cation to attract it to the negative electrode, the current impeding m :dium providing 
through contact with the electrolyte a resistive path in a flow of a current be ween the electrodes, 
thereby to reduce the flow of the current between the electrodes and consequently reducing the 
amount of electrolysis. 

25. An electrochemical cell comprising opposed positive and nei ;ative electrodes and 
an acidic electrolyte in ionic contact with the electrodes, the electrochemica cell further 
comprising a current impeding medium that is characterised as having a noi -polar aspect and a 
polar aspect, the polar aspect constituting a positive charge carried by an ate m of the fifth or 
sixth periodic group, the current impeding medium when active creating a r ;sistive path in the 
flow of a current between the electrodes to reduce the amount of electrolysi ;. 
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26. A lead-acid battery comprising opposed positive and negative electrodes and an 
electrolyte in ionic contact with the electrodes, the lead-acid battery being di ;posed to cause 
electrolysis when a sufficient amount of a potential is applied across the elec xodes, the lead-acid 
battery further comprising a quaternary ammonium compound that provides lirough contact with 
the electrolyte a reduction in the flow of current between the electrodes whe: i a potential 
sufficient to cause electrolysis of the electrolyte is applied across the electro* .es. 

27. An electrochemical cell comprising opposed positive and neg itive electrodes and 
an aqueous electrolyte in ionic contact with the electrodes, the electrochemit al cell having a fust 
mode wherein the cell undergoes a charging reaction and a second mode wh ;rein the cell 
undergoes an electrolysis reaction, the electrolysis being caused by a flow o1 current between the 
electrodes and being accompanied by a flow of ions to the negative electrod' ; and/or a flow of 
bubbles from the negative electrode, the electrochemical cell further compri. ing a current 
impeding medium that is characterised as being inactive during the fn^ moc e of the cell and 
active during the second mode of the cell, the current impeding medium when active forming an 
impediment or barrier over a surface of the negative electrode, the impedimi nt or barrier 
providing at least one of: (a) a reduction in the flow of current between the jlectrodes; (b) a 
reduction in the flow of ions to the negative electrode; or (c) a reduction in t le flow of gas 
bubbles from the negative electrode. 

28. An electrochemical cell comprising opposed positive and nej ative electrodes and 
an aqueous electrolyte in ionic contact with the electrodes, the electrochemiv:al cell having a first 
mode which provides little or no gassing and a second mode that provides si gnificant gassing 
through electrolysis of the electrolyte, the electrolysis being caused by a flo^ / of current between 
the electrodes and being accompanied by a flow of ions to the negative elec rode and a flow of 
bubbles from the negative electrode, the electrochemical cell further compri jing a current 
impeding medium which is characterised as being inactive during the fu^t n ode of the cell and 
active during the second mode of the cell, the current impeding medium wh ;n active forming an 
impediment or barrier over a surface of the negative electrode, the impedim m.t or barrier 
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providing at least one of: (a) a reduction in the flow of current between the t lectrodes; (b) a 
reduction in the flow of ions to the negative electrode; or (c) a reduction in tl e flow of gas 
bubbles from the negative electrode. 

29. An electrochemical cell comprising opposed positive and neg itive electrodes, an 
aqueous electrolyte in ionic contact with the electrodes, and a boundary defii ing a negative 
electrode evolving substantially no gas and a negative electrode evolving ga^ , the 
electrochemical cell further comprising a ciurent impeding medium that is c) laracterised as being 
substantially inactive when the negative electrode evolves substantially no g is and active when 
the negative electrode evolves gas, the current impeding medium when activ 3 creating a resistive 
path in the flow of a current between the electrodes, thereby to reduce the fl( w of the current 
between the electrodes and consequently reducmg the amount of electrolysis . 
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